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Uriy a redistribution of the wdght of the head itself 
away frois the hitting area to the perimeter around the 
hitting area, usually by providing a perimeter wall ex- 
tending rearwardly from the (kce that results in a rear 
cavity behind the ball striking area. Such a dobhead 
configuration has been found over the last two plus 
decades to enable the average golfer, as well as the 
professional, to realize a more forgiving hitting area and 
by that we mean that somewhat ofT-center hits from the 
geometric face of the club results in shots substantially 
the same as those hits on the geometric center of the 
club. Today it is not uncommon to And a majority of 
professional golfers playing in any tournament with 
investment cast perimeter wdgbted irons confirming 
the validity of this perimeter weighting technology. 

Metal woods by definition are perimeter weif^ted 
because in order to achieve the weight limitation of the 
clubhead described above with stainless steel wiat^aUt, 
it is necessary to construct the walls of the dubhead 
very thin which necessarily produces a shell-type con- 
struction where the rearwardly extending wall extends 
from the per im eter of the forward ball striking wall, and 
this results in an inherently perimeter wei^ited club, 
not by design but by a logical requirement. 

In the Raymonu U.S. Pat No. 3.847.399 issued Nov. 
12, 1974, assigned to the assignee of .the present inven- 
tion, a system is disdosed for increasmg the perimeter 
weighting effect of a golf dub by a pattern of reinfiarc- 
ing dements in the ball striking area that permits the 
ball striking area to be Hghter than normal, enabhng the 
dengncr to utilize that weight saved on the forward 
face by adding it to the perimeter wall and thereby 
enhancing perimeter weighting. 

This technique devised by Mr. Raymont was adopted 
m the late 19805 by many tod dengners of investment 
cast metal woods to increase the strength of the forward 
face of the metal woods to matntain the requirement for 
total overall bead weight and to redistribute the weight 
to the relatively thm investment cast perimeter waDs 
permitting these walls to not only have greater struc- 
tural integrity and provide easier molding and less re- 
jects, but also to enhance the perimeter wdghttng of 
these metal woods. Most major companies in the golf 
industry manufacturing metal woods in the late 1980s 
were licensed under the Raymont patent 

In 1991. the Allen, U.S. Pat. No. S.060,951 issued 
entiUed *'Metal Headed Oolf Oub With Enlarged 
Face**, also assigned to the assignee of the present in- 
vention, and it discloses an investment cast metal wood 
with an enlarged dub face depth (hdght) on the order 
of at least 1.625 mcfaes. Such a face depth was not for- 
merly believed possible because of the requirement for 
face structural integrity under the high impact loads at 
100 to ISO feet per second, and the wdght requirements 
of the clubhead of 195 to 210 grams. In this Allen pa- 
tent, a labyrinth of reinforcing dements similar to Mr. 
Raymont*s was utilized not to re^distribute face wdght 
but instead to enlarge face area while maintaining over- 
all dobhead weight An ancillary and important advan- 
tage of this devdopment, utilized by many present day 
designers of "jumbo** metal wood heads, is the <act that 
an enlarged dub face produces a sweet spot enlarge- 
ment far greater than the enlargement of the dub face 
itsdf. 

There are however limitations on the effectiveness of 
the reinfordng dements on the face wall of investment 
cast dubs and particularly metal woods. Because invest- 
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mcnt cast mcta] woods most have hollow interiors, 
these interiors mnst be formed by removable core 
pieces. To the present day face wall reinforcement has 
been effected in accordance with the above Raymont 
and Allen patents by forming integral ribs and bars on 
the rear surface of the forward baD striking wall In 
order to effect this rib pattern, the core pieces that form 
the rear surface of the ball striking wall, as well as the 
ribs themselves, must be withdrawn rearwardly in order 
to clear the ribs. However, the perimeter waU ^^«<^n c 
rearwardly from the forward wall Inhibits the direct 
rearward removal of these core pieces from the forward 
wall during the casting operatioa Therefore, it has been 
commonplace to either make these remfordng dements 
very shallow on the order of 0030 to ttOSO in 
rearward depth or to rearwardly taper the ribs almost to 
a point extending rearwardly from the forward face so 
that these core pieces can move laterally somewhat as 
they are removed from the forward wall at the comple- 
tion of the casting cyde. 

These limitations detract from the effectiveness of the 
reinforcing elements sad their capability of achieving a 
lighter fit^nt ball strikmg wall As described in the Ray- 
mont patent, the eflectiveness of the reinforcement of 
the forward waD is determmed by iht Tar beam 
oonflguration of the reinforcing dements. Tlie amotmt 
of reinforcement is determined bi part by the depth and 
width of the refaifordng walls in a plane transverse of 
the baU striking waO at its podnt furthest from the ball 
striking wall. Id an T* beam configuration, the width of 
the cross piece away from the forward wall, can be 
selected as desired but is extremdy difficult to mold 
because of the undercut on the rear web. Such increase 
in web width and augmentation of the depA of the 
reinforcement has not to this date been possible prior to 
the present hivention, and hence the friU advantages of 
increased perimeter wdghting, superior face rdnforce- 

fneot, and face enlargement have not been thus for fuDy 
elicited. 

Another problem addressed by the present mvcntion 
is the achievement of mcrcasmg the benefits of perime- 
ter wdghting by simply adding weight to the perimeter 
of the duhhead itself. This technique of course has 
found considerable success in low inpact dnbheads 
such as potters, where overall dubhead wdght is hi no 
way critical, and in fact fai many low fanpact dubs that 
have found considerable commerdal success, the dub- 
beads wdgh many times that of metal wood heads, 
sometimes three or four times as heavy. 

To this date, however, increased perimeter weighting 
has not been found easy because of the wdght and 
impact strength requirements in metal woods. An un- 
derstanding of perimeter wdghting must necessarily 
indude a discussion of the parameter radius of gyration. 
The radius of gyration fai a golf dubhead is defined as 
the radius from the geometric or ball striking axis of the 
chib along the chib face to points of dubhead «t«fff 
under consideration. Thus in effect the radius of gyra- 
tion is the moment arm or torquing arm for a given m«« 
under consideration about the ball striking point Tlie 
total moments acting on the baU during fanpact is de- 
fined as the sum of the individud masses multiplied by 
their moment anns or radii of gyration. And this sum of 
the moments can be increased then by either faicreasing 
the length of the individual moment arms or by increas- 
faig the mass or force acting at that moment arm or 
combinations of the two. 
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Since it is not practictl, except for the techniques 
discussed In the above Raymont »nd Allen patents, to 
add weight to the perimeter wall because of the weight 
limitAtlQns of metal woods and particularly the driving 
woods, one alternative is to increase the moment arm or 
radius of gyration. Uns explains the popularity of to- 
day's "jumbo** woods although many of snch woods do 
not have enlarged faces because of the lequiremeat for 
structural integrity in the front Cace. 

Another pr^em arises from the aerodynamics of 
today's metal woods as well as those of the '^wooden" 
type. The top wall in many metal and wooden woods 
has an aerodynamic shape but due to the configuration 
of the sole plate and the back wall, there is no possible 
air foil lift generated m the normal chibhrad impact 
speed range of 100 to ISO feet per second. In CscU there 
can be a negative lift or downward drag on the dub- 
head as the bead moves through the hitting area due to 
the fact that the loigth of the air stream passmg under 
the clubhead b greater than the length of the air stream 
passing over the top wall because the sum of the length 
of the sole plate and back wall ina verttcal plane passing 
down the target line through the cbbhead is greater 
ihtai the length of the top wall In the same plane. Apply* 
log the law of continuity to these parameters results In 
the air stream along the bottom of the dnbhead havhig 
a lower pressure than the air stream' passing along the 
top of the dnbhesd and hence a resulting downward 
force on the dnbhead as it passes throu^ the hitting 
area at hi^ speed. 

It is a primary object of the prfcamt tnyention to ante- 
fiorate the problema of mterior face retufbrcement. 
bcreastng the radius of gyratkm, and improving the 
aerodynamic characteristics of a high inqnct golf dnb- 
head. 

SUMMARY OF THE PRESENT INVENTION 

In accordance with the present invention, an im- 
proved high impact metal clubhead is provided with a 
unique composite &oe wall, increased radins of gyra- 
tion, and a positive lift air foQ contour. 

Toward these ends, the componte Csce wall indudes 
an impact supporting waD that is investment cast with 
the remainder of the head(withGat the sole plate which 
is a separate piece as cast). This impact s upp or tin g wall 
is rigidifted by a pattern of integrally cast reinfardng 
bars that extend forwardly from the forward wall rather 
than rearward! y as described in the above discussed 
Raymont and Allen patents. This reinforcing pattern 
• has a depth of approxhnately aiSO inches which is 
significantly greater than reinforcing patterm possible 
on the rear of the ball striking faces of prior construc- 
tions. This increased depth provides fiBir greater support- 
ing wall reinforcement It is alto easfly cast because the 
core piece that forms these deep dep^ reinforcing de- 
ments are removed by a direct forward withdrawal 
unencumbered by the perimeter wall that inhibits rear- 
ward core withdrawal insdc the clubhead. In the exem- 
plary embodiment of thb pattern of reinforcing bars, the 
reinforcing bars are fonned mto hexagonal unit cdls 
having a major diameter of 0.500 tnche^ although other 
geometric patterns are within the scope of the present 
invention. 

This reinforced supporting wall is covered by a very 
hard plastic ball striking insert that is cast in situ(in 
place) over the supporting wall. That is, after the head 
is investment cast, the forward wall is cleaned and vul- 
canized with a bonding agent and placed in a mold that 
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carries the configuration of the cater surface of the 
insert and in elsstomeric materiil is either poured or 
injected under pressure into the mold to form the insert. 
One material that has been found successful is a Shore 
D 75 hardness polyurethanc, which resulu in a very ; 
hard high frequency ball striking surface. This plastic 
insert not only provides a very hard ball striking sur- 
face, but more importantly because it is intimaUly 
bonded to the forward wall and the reinforcmg bars, it 
provides an effective beam support with the'bars for 
the forward wall as opposed to a "T** beam support 
found in today*8 rearwardly reinforced ball striking 
wall It can be easly demonstrated by engineering cal- 
culation that I beam supports for transverse loads arc 
substantially itranger than T beam supports. 

The Increase hi the radius of gyration is acc omp lts h ed 
by extending the heel and toe portions of the beyond 
present day parameter! for high impact clnbheads. 
These extensioas provide greater effective hed.and toe 
weighting. The heel of the clubhead is formed by ex- 
tending the chib face significantly beyond the hoseU 
that is, on the side of the bosel opposite the ball striking 
area, and extending the top wall and rear waB to accont- 
modale this extended face. These extensons of the heel 
and toe are accomplished without any significant in- 
crease in overaD dubhead wci^ by extendfaig the 
chibhead top waD downwardly almost to the plane of 
the sole plate, and flattening the rear wall almost to the 
plane of the sole plate. Tliis design reduces perimeter 
waU and sole plate wall weight for a given size head and 
enables the saved weight to be positicmed at the ex- 
tended heel and toe portions of the chihhead. 

Another advantage in the downward extension of the 
top wall and the flattening of the back wall afanost to the 
plane of the sole plate is that at speeds normally encoun- 
tered in baU driving; ie., 100 to 130 fleet per second, the 
resulting aerodynamic shape of the head eliminates the 
negative drag caused by present day dubhead designs 
as the dubhead passes through the hitting area. This is 
accomplished by firstly providing the top wall with a 
known airfdl shape in the vertical plane pasring 
through the clubhead along the target line. Next, the 
dubhead back wall b flattened ahnost to the plane of 
the sole plate, and this resultt in the arc length of the top 
wall being somewhat greater than the arc length of the 
sum of the sole plate and back wall, all taken in that 
same vertical plane passng through the dubhead along 
the target Ime. Following known airfoil tedmology and 
the law of continuity of matter, this configuratian re- 
sults in the elimination of prior dubhead drag going 
through the bail striking area and in fact produces a 
slight upward force on the dubhead as it passes through 
the hitting area, and this effects ball overspin which is 
desirable in a driving dub to produce increased total 
baU distance travel Ball overspin of course causes the 
ban to roll further alter it initially impacts with the 
ground. 

Other objects and advantages of the present inventkm 
wfl] appear more clearly from the following detailed 
description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a bottom frontal perspective of a golf dub- 
head according to the present invention; 

FIG. 2 b a bottom rear perspective of the golf dub- 
head illttstrated in FIG. 1; 

FIG. 3 u a front view of the golf dubhead illustrated 
in FIGS. 1 and 2; 
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FIG. 4 is a rear view of the golf dubhead illustrated 
m FIG. 1; 

FIG. 5 is a right side view of the golf clubhcad illos- 
trated in FIG. 1; 

FIG. 6 is a left side view of the golf dobhead iDiu- 
trated in HG. 1; 

FIG. 7 is a top view of the golf dubhead Ulostrated in 
Fiai; 

FIG. 8 is a bottotn view of the golf dsbhead fflns- 
trated in FIG. 1; 

FIG. 9 is a front view of the golf dubhead without 
the plastic insert and wtdi the honeycombing partly 
fragmented; 

FIG. 10 is a longitudinal aecdon taken generaDy 
along line 10— 10 of FIG. 9; 

FIG. 11 is a fragmentary section illustrating the hosel 
in its relationship to the front supporting wall taken 
generally along line 11— U of FIG. 9; 

FIG. U ts a fragmentary section taken genenlly 
along Une U— U of FIG. 9; 

FIGS. 13 and U are enlarged front and side views of 
one of the hexagonal cells that support the forward wall 
of the dub face; 

FIG. 15 is a perspective view, tfanilar to FIG. 1, whh 
the plastic msert removed, and; 

FIG. 16 is a left side view/ amiilar to FIG. 6, with the 
plastic insert removed. 

DETAILED DESC3UFnON OF THE 
PREFERRED EMBODIMENT 

Referring to the drawings and particularly FIGS. 1 to 
8, a dttSbead 10 is Ulttstrated consisting of an invest- 
ment cast dubhead body 11 with its forward waD cov- 
ered by an in situ molded plastic faisert 12 thereover. 

The dubhead 10 is preferably a thin walled invest- 
mettt cast head oonstnicted of a Ugh strength metal 
alloy such as 17-4 tffyw*'*^* sted or a high titanitmi con- 
tent alloy with aluminum but certain aspects of the 
present invention can be utilized in dubheads con- 
structed of other materials. The dubhead 10 is a hollow 
casting that is eodosed by a sole plate 14 constructed of 
the same material as the dubhead body 11. Sde plate 14 
b also investment cast and connected to the dubhead 
body 11 by hcHarc welding around its perimeter. The 
investment casting techniques for the dubhead body 11, 
the sole plate 14, and the welding of the sole plate 14 to 
the body 11 have been wdl known for at least the past 
dght years although the unique ahape of the dubhead 
body 11 requires some modification in the shi^ of the 
internal core pieces that form the shell of the body, but 
this presents oo difficult molding problems particularly 
because the rear of the rategral forward wall of the 
body 11 has no reinforcement that requires difftcnlt 
core pulling. 

The forward face of the forward wall 16 of the body 
lib integrally cast with the body 11 and it has a unit- 
cdl pattern 18 that projects forwardly from wall 16 that 
supports, rigidifies and reinforces the forward wall 16. 

The plastic insen 12 may be rither cast over forward 
wall 16 or molded in a pressure molding cyde. The 
material sdected for insert 12 is an extremdy high im- 
pact, durable and hard material, such as found in the 
thermosetting elastomeric materials, which of course 
require a catalyst for polymerization. Insert 12 is trans- 
lucent so the unit-odl structure 18 can be viewed when 
the dubhead is assembled. 

There are cpoxies that will work adequatdy. How- 
ever, the Shore D 30 to 75 durometer urethanes have 
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been foond to be nperior to the epoxxes md one such 
orethase b Andar^>7500-DP mannitctnred by Ander- 
ion Develc^nnent Company of Adrian, MidL Other 
immnfectmerB of shnilar urethane products tndude 
American Cyamnude Corpw» Mobay Qwtp'f^l Com- 
pany and Uniroyal Chemical Company. 
■Aaoor® b i ngbtBtd tndcmtifc of Asdcnoo Dcvdspmtot Cam* 
psay 

The dabhead body 11 is a single casting and in addi- 
tion to the front or forward supporting wall 16 and the 
hexagonal unh ceU i ti u c l ui c 18 iacludet a top wall 20 
from which a short hosd portion 21 projects* and as 
seen hi FIO. 11, hosd portion 21 Is port of a tubular 
hosel 22 that extends completely through the body 11 
and connects to an opening 23 hi s6le plate 14 during 
assembly. The body 11 is cos^pleted by a rear wall 24 
that an^ upwardly from the sole plate as teen in FIO. 
6 in a vertical plane bisecting the dubhead 10 along the 
target hne at an angle of less than 20 degrees. 

As seen hi FIO. 10^ wUdi Is a loi^gltodinal section 
taken in a vertical plane wrtrnding atong the target Ime 
at the geometxic center of the ehib lace, the distance A, 
which is the distance from the plane of the ball stxikbg 
surface 26 to the rear of the cfatbtbslic^y greater than 
the sum of tiie diit w ice s B and C^ which is the *<«fti"!rT 
from the plane of the baD strikiqg snriaoe 26 to the rear 
of the dub along the sole plate 14 and the rear waD 24. 
Top wan 20 has a standard alrfoQ section, and one 
found acceptable Is airfcril aectioo NACA 16-5101 and 
the rdattonshq) between the '^^fnrfff of A, B and C 
eliminate downward air foil drag on the dnbhcad 
through Impact and in Uet create a slis^t upward fift 

As noted above the hexagonal unh-cdl structure 18 is 
faitegrally cast with the forward wall 16 and indudes 
appr o ixi niatdy four borixontally staggered hexagonal 
cell rows and ten plus vertical rows. An exenqdary cell 
28 is iUiBtistcd in HOS. 13 and M at a scale approzi* 
matdy twice that fllostrated h the other FIOS. Eadi 
cdl is seen to faidude six wan segments 29 each having 
a hdght from the fbrward aurface of wall 16 of 0.1SD 
mches, with a waU tUcfaiess of and the mhior 
diameter Dn of die cell fo Qi500 mches. Tlie hdght of 
the unit<el] structure 16^ and thus of course the height 
of (he ball striUng surface 20^ H/as shown hi FIO. 10, 
bat least 1.623 ind»» ami hi that respect It conforms to 
the geometry of the enlarged dub face head shown and 
described in connectkn with the above^ioted Allen, 
U.S. Pat No. 5^931. 

The thickness of wall 16 u 0.070 hiches which, as wiH 
be appreciated by those with lUD hi the art, b not by 
itsdf thick cnou^ to provide the sole load suppuntiu g 
element m the bee. However, when reinforced by the 
deep depth honeyoomb snH-cdl structure 18, and the 
methane bsert 12, the rcsdtbg composite waU b &r 
stronger than in any known «*»^iTTfr *^>w>>ty^fy conform- 
ing to standard weight r eq uir ements. 

The insert 12 hn a depth fhim its fbrward snrfkce 26 
to the forward surface of the face waD 16 of a200 
mches so that the insert projects forwanUy from the 
forward surface 31 of the unlt<dl structure 18 a dis- 
tance of 0.050 inches, all resulting hi a total composite 
forward waD thickness of 0.270 mches. Obviously if one 
were to construct a forward wall with a thickness of 
0.270 mches in stahiless sted, the resulting dubhead 
wdght wodd be prohibhivdy high, bat the resdting 
composite wall designated by reference numeral 34 in 
FIOS. 10 and 11, has the same wdght as an equivalemly 
sized stainless sted wall at 0.125 inches in thickness. 
The Ol 125 inch forward wall b the miniiDum thickness 
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forward wall b tn investinent cast 17-4 ittmless tted 
c h a bh cad that has the oecessary Btmctoral integrity to 
withstand the ball impact forces generated at dnhhead 
speeds m the nn^ of 100 to 150 feet per second, while 
at the tame time maintaining overall rhrt^hfirt weight. 

At seen in FIOS. 11 and 12, the hosel tobe 33 extends 
completely through the body 11 and is wcilded at 35 
arotmd sole plate opening 33. Note that a m^jor poitiaa 
32a of &e hosd 23(see FIO. 9) projects thropgh the 
fSnwaid wan 16 and because the hosd 33 ts fixed to the 
top waD at its xippa end and the nlc plate 14 at its 
lower end, it provides a very effective supportin g stmt 
for forward wall 16 and in &ict rigidifiei and strengthens 
forward wan 16 with the honeycomb tmitpcdl sliucttir e 
18. 

As seen m FIG. 11, face progression is detennmed by 
locating the forward smf ace cf the hosd tobe 32 at 
pohxt 37 at the top of the dobhead fltdb in a vertical 
plane with the cmer surface 31 of titeunit-oeOttnicture 
18. The ban strDdttgscrfkce 25 however, is 0^ inches 
outwardly therefrom at pofatt 37 becaose plastic Insert 
U coveri the o«rter smf)^ce 31 of the tnit-cen stnutore 
by OLOSO inehei^ Note in the drawings the ban striking 
Uct 26t the forward smfroe 31 of dte vnit-cdl stmctore 
18, and the fait^ral aupyoitlp g watt 16 aO have a lofk 
ans^ of 10 degrees. TUs gcj o mttiy ^>*HtK*T ifae £ne 
progression which b defined in the art as the dtstance 
between Bxb 89 of tibe hosd shaft to the teadiag edge 40 
of Mb fhoe 36 hi the ptaote of FIO. U. 

Aa inqKntaat aspect of the pi«sent inventioo is that 
toe portion 44 and ohibbead hed portioa 45 are fo oom- 
bxnttion farther from the geonwtric center 46 of the 
dnbhead than to atandard metd woods, even die 
'tjnmbo'* style metal woods popolar today. Toe portioa 
44 Is 2i)62 inches ftom ocster 46 and hed portion 45 b 
2.062 toches flrom the same pofaiL Thb b effected by 
dOQgattog toe portin 44 and wfappfatg fte top wan 30 
and the rear wan 24 aroond the hed of hoad tobe 32 
forming a &ce wan eitensioa 36d as seen to FIO. 9, that 
b a tnbftantiil ^stance to fte rigjit of the hosd tafee as 
seen to Ae frontal phae of FIO; 9. 1^ locating the toe 
and hed portions 44 and 45 fbrlher from the geometric 
axb 46 of the chibhead, the radii of gyration of the 
dnbhead about the ban impact point of the hed and toe 
are hifTcasrd ao the momnits aboct the ban created by 
these hed and toe portions are proportianatdy fan 
created The lied portioa 45 extends 0.562 inches from 
tite axb 39 of the liosd to a direeiion perpendicQUr to 
that aab. The extended bed and toe pntimis a and 45 
are effected widmnt any riflrilfi*>ftm tocanease to ovenS 
weight by flattentog the rear wan 24 toward the plane 
of the sole plate 14 as seen to FIO. 6, and by the 1^ 
wdght coinpodte forward face 34. Aa addttiond ad- 
vantage to extending the hed 45 beyond the hosd tnbe 
33 b tliat it redimes the gdfis^ tendency to sHc^ which 
b cansed by the dilhhead cmtiqg across the target Hne 
from tiffiA to left at ^"*ptrt 

Thb antl-sHdqg feature b tmh^p^ in put because 
the changed geometry of the toe 44 and the hed 45 
actnaOy shifts the geometric center of the dub free 
from point 47 to point 46 closer to tlK axb 39 of the dob 
shaft 

After the body 11 b investment cast and the sole plate 
14 welded ther^ and the head b to its configontioD 
iUastrated to FIO. 15. the forward face of free wall 16 
and the honeycomb mut<cdl stnctore 18 b sandblasted 
and vulcanized with a suitable bondmg agent The dob- 
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held is then placed tnd ctomped into » mold hivmg the 
geometry of the desired pltsdc insert 12 md the thtf- 
mosetting nutcrial poured or injected into the mold, 
and then the mold and head are placed into an oven at 
appioiimatcly 310 degrees for 20 minutes depending 
upon the manu&cturer's recommended polymeriranon 
paiameten for the particular thennosctting ritstnmfr 
BtiHied- And. after removing the composite chibtad 
from the mold, any flash can be removed in the final 
finishing operations. 
I claim: 
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